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METHOD OF COMMUNICATION ADAPTED
TO THE TRANSMISSION OF DATA PACKETS

This application claims the benefit, under 35 U.S.C. §119
of France Patent Application 0652747, filed 30 Jun. 2006.

1. FIELD OF THE INVENTION

The present invention relates to the field of digital telecom-
munications and more precisely the transmaission of packets
at high-throughput on channels that are noisy and/or subject
to mterference.

2. TECHNOLOGICAL BACKGROUND

According to the state of the art, the transmission of data
packets on a wireless link varies greatly in quality. In order to
maximize the throughput of a communication, it 1s possible to
implement link adaptation mechanisms.

Thus, patent document U.S. Pat. No. 6,643,322 filed 1n the
name of Aperto Networks, Inc. describes a communication
system allowing the use of several types of modulations and
therefore making 1t possible to choose a spectral efficiency
(that 1s to say the number of useful bits transmitted per second
and per hertz) on the basis of the correctly received or erro-
neous packets. Thus, 1f the number of consecutive packet
acknowledgements exceeds a certain threshold, the modula-
tion parameters are modified to allow an immediately higher
spectral efficiency. If, conversely, the number of consecutive
packets that are not acknowledged exceeds a certain limat, the
modulation parameters are modified to allow an immediately
lower spectral efficiency.

This technique presents the drawback of not being fully
adapted to the quality of a commumication channel that 1s
noisy and/or subject to interference.

3. SUMMARY OF THE INVENTION

The mvention 1s aimed at alleviating these drawbacks of
the prior art.

More particularly, the objective of the invention 1s to
improve the performance of a communication system while
remaining relatively simple to implement.

For this purpose, the mnvention proposes a method of com-
munication adapted to the transmission of data packets that
can be transmitted according to various physical modes. In
order to improve transmission performance, the method com-
prises the following steps:

reception of packets, each packet being sent 1n at least one

radio burst associated with a physical mode chosen from
a set of at least two physical modes;

estimation of the packet error rate for each physical mode

of the set.

The set of at least two physical modes corresponds to the
set of the possible physical modes or to a subset.

Advantageously, at least some of the packets recetved are
not mtended for the apparatus that receives the packets and
estimates the error rate on the basis of the packets.

Thus, the terminal implementing the method can have a
very good estimate of the transmission channel for the set of
physical modes considered.

According to advantageous characteristics, the physical
mode comprises the modulation and/or the rate of an error
correcting code and/or the type of an error correcting code.

According to a particular characteristic, the estimation of
the error rate comprises an error detection code verification
step.
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According to an advantageous characteristic, the method
comprises a step of transmitting a cue representative of the
packet error rate for each physical mode, the cue representa-
tive of the rate being transmitted to a station that 1s able to
send radio bursts intended for the terminal.

Advantageously, the method comprises a step for deter-
mining statistical data regarding error rates for packets
received on the basis of the estimation of the packet error rate
and of at least one parameter associated with a physical mode.

According to a particular characteristic, the method com-
prises a step of transmitting cues representative of the statis-
tical data, the cue representative of the statistical data being
transmitted to a station that 1s able to send radio bursts
intended for the terminal.

According to a particular characteristic, the method com-
prises a step of estimating a signal-to-noise ratio on the basis
of the estimation of the packet error rate and of at least one
parameter associated with a physical mode.

According to another characteristic, the method comprises
a step of transmitting data representative of a signal-to-noise
ratio for at least some of the physical modes of the set, these
data being transmitted to a station that 1s able to send radio
bursts intended for the terminal.

According to a particular embodiment, the transmission of
data packets 1s performed 1n accordance with a protocol of the
IEEE 802.16 type.

According to an advantageous characteristic, the method
comprises a step ol transmitting a physical mode modifica-
tion request for the transmission of data packets.

4. LIST OF FIGURES

The invention will be better understood, and other features
and advantages will appear on reading the description which
follows, the description referring to the appended drawings
among which:

FIG. 1 represents a communication network according to a
particular embodiment of the mvention;

FIG. 2 schematically illustrates an apparatus of the com-
munication network of FIG. 1, according to a particular
embodiment of the invention;

FIGS. 3 to 4 present a method respectively of reception and
of transmission implemented 1n elements of the network of

FIG. 1; and
FIG. 5 1llustrates a downlink sub-frame transmitted in the

network of FIG. 1.

>. DETAILED DESCRIPTION OF THE
INVENTION

According to the prior art, the link adaptation 1s performed
as a function of data recerved by a local communication node.
According to the mvention, conversely, the local communi-
cation node uses MAC level packets (“Medium Access Chan-
nel”, which corresponds to level 11 of the ISO communication
layers of the OSI and 1s located immediately above the physi-
cal layer) which are not intended for 1t so as to obtain comple-
mentary cues regarding the quality of the link that may be
associated with several types of communication parameters.
Thus, the local node can benefit from relatively rich statistics
which correspond to recent and numerous measurements,
even when the local node recerves little data. Furthermore, the
local node can implement a prediction of the quality on vari-
ous physical modes used for communications to other nodes.
In this way, the stations (or nodes) are no longer aware only of
the quality of the link on the physical mode that they use but
also on other physical modes used.
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FIG. 1 presents a communication network 1 according to a
particular embodiment of the invention. The network 1 com-
prises a base station 10 and subscriber stations (or SS) 11 to
13 which correspond to terminals. The base station 10 trans-
mits downlink sub-frames to the SSs 11 to 13. It receives

uplink sub-frames from the SSs 11 to 13. The exchanges are

done 1n accordance with an IEEE 802.16 (or WiMax®) pro-
tocol.

FIG. 5 illustrates a downlink sub-frame 5 transmitted by
the BS 10 and comprising:

a preamble 50;

a header 51 which describes the start of the sub-frame 5;

a burst 52 transmitted which describes the remainder of the

sub-frame 5;:

a succession of bursts 53 to 55 intended respectively for the
SSs 11 to 13.

According to the IEEE 802.16 standard, there 1s provision for
several physical modes (that 1s to say association of a modu-
lation (on OFDM or “Orthogonal Frequency Division Multi-
plexing™) and of an error correcting code (or FEC="Forward
Error Correction”) making 1t possible to choose a spectral
elficiency (that 1s to say the number of useful bits transmaitted
per second and per hertz). Thus, the bursts 33 to 55 are
ordered by physical mode from the most robust to the least
robust. The header 51 is, for example, modulated 1n accor-
dance with a BPSK modulation (or “Binary Phase Shiit Key-
ing”” or two-phase modulation) with a corrector code with a
rate 4, the corresponding physical mode being denoted
BPSK1/2. The burst 52 (respectively 53) 1s, for example,
modulated 1n accordance with a QPSK modulation (or “Qua-
ternary Phase Shift Keying” or four-phase modulation) with a
corrector code with arate % (respectively 12), the correspond-
ing physical mode being denoted QPSK?¥4 (respectively
QPSKY2). The burst 54 (respectively 55) 1s, for example,
modulated 1n accordance with a QAM modulation (or
“Quadrature Amplitude Modulation” or sixteen-state, respec-
tively sixty-four state, phase quadrature amplitude modula-
tion) with a corrector code with a rate % (respectively 142), the
corresponding physical mode being denoted 16 QAM34 (re-
spectively 64QAMY2).

Each burst 53 to 55 groups together several PDUs (*Pro-
tocol Data Unit”) of MAC level (or MAC PDUSs). Thus, burst
53 groups together several MAC PDUs 530, . .. ,53n, .. ..
Each MAC PDU comprises a header 53#1, useful data 5372
(or “payload data™) and a CRC 5323 (“Cyclic Redundancy
Check™). The CRC makes it possible to check whether the

packet 1s 1 error. The MAC PDUs themselves comprise
useful data to be transmitted and associated with MSDUs
(“MAC Service Data Unit”).

Accordmg to the IEEE 802.16 standard 1n 1ts 2004 or 2005
version, the modulation 1s determined as a function of a ratio
C/(N+I) where C represents the power of the useful signal
recetved, N the noise level and 1 the interference level. The
measurement of the ratio C/(N+1) 1s made on receipt of a burst
intended for the terminal which performs this measurement.

According to the invention, the measurement of the ratio
C/(N+I) 1s also made on receipt of a burst intended for the
terminal which performs this measurement and on receipt of
bursts intended for the other terminals.

FI1G. 2 schematically illustrates an apparatus 2 correspond-
ing to one of the terminals 11 to 13.

The apparatus 2 comprises, linked together by an address
and data bus 24, also transporting a clock signal:

a microprocessor 21 (or CPU);

a nonvolatile memory of ROM type (“Read Only

Memory™) 22;
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4

a random access memory or RAM (“Random Access
Memory™) 23;

a module 25 for transmitting a signal on the wireless link;

and
a module 26 for recerving a signal on the wireless link.
Moreover, each of the elements 21 to 27 1s well known to
the person skilled 1n the art. These common elements are not
described here.
It 1s observed that the word “register” used in the descrip-
tion designates in each of the memories mentioned, both a
memory area ol small capacity (a few binary data 1items) and
also a memory area of large capacity (making 1t possible to
store an entire program or all or part of the data representative
ol an audio/video service recerved).
The ROM memory 22 comprises 1n particular:
a program “‘prog” 220;
preprogrammed physical modes 221; and
threshold values 222.
The algorithms implementing the steps of the method
described hereatter are stored 1n the ROM memory 22 asso-
ciated with the apparatus 2 implementing these steps. On
power-up, the microprocessor 21 loads and executes the
instructions of these algorithms.
The random access memory 23 comprises 1n particular:
in a register 230, the program for operating the micropro-
cessor 21 loaded on power-up of the apparatus 23;

a cue representative of the physical mode and 1n particular
of the modulation 1n a register 231 and of the rate or type
of error correcting code 1n a register 232;

an estimated value of C/(N+1) 1n a register 233

results of reception quality measurements 1n a register 234;

data received or to be transmitted 1n a register 235.

FIG. 3 schematically illustrates a downlink sub-frame
reception algorithm, implemented in the apparatus 2.

In the course of a first step 30, the apparatus 2 initializes 1ts
various components and variables.

Then, in the course of a step 31, the apparatus 2 recerves the
start of a downlink sub-frame 3 and decodes the preamble 50
and the header 51. In the course of this step, the apparatus 2
initializes a variable corresponding to a rank of current burst
(rank 0 corresponding to burst 52). The header 51 comprises
a descriptor of the first four bursts while the first burst 52
comprises a descriptor of the subsequent bursts. Thus, the
apparatus 2 extracts from the header 51, the cues representa-
tive of the modulation and coding (physical mode) of the first
four bursts as well as their length, and stores them.

Thereatter, in the course of a step 32, the apparatus 2
receives a burst of rank corresponding to the current burst.

Then, 1n the course of a step 33, the apparatus 2 demodu-
lates and decodes the burst depending on 1ts physical mode. If
it 15 the first burst 32, the apparatus 2 extracts thereirom the
cues representative of the physical mode of the bursts accord-
ing to the fourth burst as well as their length, and stores them.
The apparatus 2 stores, 1n the register 234, the result of a
measurement of quality of reception of the burst recerved
associated with the CRC after decoding (number of MAC
PDUs recerved properly, that 1s to say correct CRC after FEC
decoding and/or number of MAC PDUSs received badly, that
1s to say false CRC after FEC decoding), while associating 1t
with the physical parameters of the current burst (as stored
during reception of the header 51 and the first burst 52). This
step 32 1s performed even 11 the current burst 1s not intended
tor the apparatus 2. This implementation 1s relatively simple
and makes 1t possible to have very complete measurement
data. In the course of step 33, the number of PDUSs recerved
properly and/or recerved badly (and possibly the total number
of PDUs received) 1s stored as a function of the physical
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parameters for each frame, so as to have to keep the age of the
measurements. Thus, for example, the apparatus 2 increments
a counter of properly received PDUs and/or a counter ol badly
received PDUs, each counter being associated with a (modu-
lation, FEC) pair (FEC representing here a rate and/or a type
of FEC) and with a measurement time-stamp. Advanta-

geously, a sliding time window 1s employed to store the
measurements; thus, the most recent measurements overwrite
the oldest measurements (thereby making 1t possible to have
up-to-date (and not obsolete) measurements and to limait the
necessary memory size). According to a variant, the counters
corresponding to a time-stamp older than a predetermined
time-stamp (for example 100 ms or a few hundred millisec-
onds to several seconds depending on the speed of fluctuation
of the channel) are erased. According to another variant, the

counters are associated with numbers of properly recerved
PDUs and/or with numbers of badly recerved PDUs (without
being associated with a time-stamp). Advantageously,
according to this variant, the counters are set to zero periodi-
cally (Tor example every 200 ms) so as to avoid having obso-
lete measurements.

According to a variant, measurements are performed only
on the bursts corresponding to a subset of the available physi-
cal parameters, certain physical parameters not necessarily
being implemented by the apparatus 2 (for example if the
throughput offered by a given modulation/FEC rate 1s too
high or too low for an application implemented 1n the appa-
ratus 2).

According to the embodiment described previously, i1 the
MAC header of a PDU at the start of a burst 1s badly recerved,
the terminal does not decode the remainder of the burst and
goes to the next burst. According to a variant, if the MAC
header of a MAC PDU at the start of a burst 1s badly received,
the terminal implements a technique of decoding the remain-
der of the burst by resynchromizing itself 1n an arbitrary man-
ner (for example according to the technique described 1n the
French patent application registered under the reference
0650841 but not published to date and which envisages a
resynchronization to error check fields of the HCS (“Header
Check Sum™) or CRC type; according to the technique
described 1n this document, when packet level synchroniza-
tion 1s lost in a MAC PDU, resynchronization 1s effected by
searching for known data in the burst and/or by checking
whether, 1n a sliding window of length corresponding to a
MAC PDU length, data received satisties a CRC or HCS
condition).

Then, 1n the course of a test 34, the apparatus 2 checks
whether at least one MAC PDU of the current burst 1s
intended for the apparatus 2.

In the affirmative, 1n the course of a step 35, the apparatus
2 transmits the decoded MAC PDU s, arising from the current
burst and intended for the apparatus 2, to an application or
stores them 1n the register 235.

In the negative or after step 35, 1n the course of a test 36, the
apparatus 2 checks whether the current burst 1s the last burst
of the sub-frame 5.

In the negative, 1 the course of a step 39, the apparatus 2
points to the next burst which becomes a new current burst
and step 32 1s repeated.

In the affirmative, 1 the course of a step 36, the apparatus
2 calculates statistics based on the measurements recorded 1n
the course of step 33.

Thereatfter, 1n the course of a step 37, the apparatus calcu-
lates for each (modulation, FEC) pair a packet error rate or
PER by taking into account all the counters associated with
this pair and updated during step 33.
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Then, 1n the course of a step 38, the apparatus 2 determines
a (modulation, FEC) pair whose PER (calculated during step
37) 1s less than a PER threshold (for example requested by an
application or determined by parametrization during the 1ni-
tialization step 30). When several (modulation, FEC) pairs
have arequired PER, the pair ensuring the highest throughput
1s advantageously chosen. When no pair has the required
PER, the most robust pair 1s chosen.

According to the IEEE 802.16 standard, for each pair of
physical parameters, a high threshold and a low threshold of
ratio C/N+I 1s defined. When the ratio C/N+I measured for the
current physical parameters 1s outside the permitted range, a
message containing the value of C/N+I 1s transmitted to the
base station so as to change physical parameters. According
to the invention, a ratio C/N+I depending on the desired
(modulation, FEC) pair 1s transmited.

Thereatter, 1n the course of a step 310, the apparatus 2
deduces from the measurements performed, a ratio C/(IN+I)
representative of the quality of the link by converting the
statistics 1nto a value of C/(N+I) compatible with the IEEE
802.16 standard. Thus, with each possible (modulation, FEC)
pair, the apparatus 2 matches a value C/N+I lying between the
low and high thresholds defined for these physical param-
cters. By way of illustration, 11 a 16QAMY2 modulation 1s
desired and 11 the low and high thresholds are respectively
—'78 dBm and -73 dBm, to impose these physical parameters,
the apparatus 2 transmits a message with, for example, C/N+I
equal to =75 dBm (this value not being 1n the ranges autho-
rized for the other modulations).

Then, the apparatus 2 transmits this value C/(N+I) to the
base station 10 by transmitting a message of the type RNG-
REQ (*Ranging Request”) or DBPC-REQ (“Downlink Burst
Profile Change request”) during the maintenance intervals
provided for this purpose according to the IEEE802.16 stan-
dard (the transmaission of a data 1tem of the type C/N+I mak-
ing 1t possible to preserve compatibility with the IEEES02.16
standard). The base station 1 acknowledges a new burst pro-
file. According to the IEEER02.16 standard, a profile 1s deter-
mined by a (modulation, FEC) pair and associated low and
high thresholds C/N+I.

According to a variant embodiment (for example for a
communication that 1s not compatible with the 2004 or 2005
version of IEEE802.16 or a communication according to a
proprietary protocol), step 310 1s replaced with a step of
transmitting a message ({rom the terminal to the base station)
comprising the desired physical parameters or the PER (for
cach pair) or the statistics. If the terminal transmuits the statis-
tics or the PER for each pair, the base station determines the
optimum physical parameters (possibly taking account of the
constraints associated with the global network (1n particular
available bandwidth)).

Then, step 31 1s repeated.

According to the IEEE802.16 standard (1n 1ts 2004 or 2005
version), a terminal transmits a value of C/(N+I) as a function
of physical measurements performed on a burst intended for
the terminal which performs the measurement. On the other
hand, according to the invention, a terminal transmaits a value
of C/(N+I) deduced, in particular, from calculated statistics
deduced from listening for and decoding bursts intended for
other terminals.

Furthermore, according to the state of the art, the quality of
reception 1s measured at a relatively low physical level, which
does not make 1t possible to distinguish a disturbance related
to an interferer or to a propagation channel poorly adapted to
the system (for example very frequency-selective channel)
(1n this case, increasing the robustness of the physical mode
does nothing to change the quality of reception). According to
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the invention, account 1s taken of the measurement of quality
of reception at the higher level. Thus, two distinct measure-
ments of C/N+I atthe physical level before FEC decoding that
give one and the same result may correspond to a very differ-
ent quality of link. In a dual manner, two distinct measure-
ments of C/N+I atthe physical level before FEC decoding that
give a very different result may correspond to a similar quality
of link with much the same PER. A determination of the
quality of the link based on the PER at the MAC level enables
better adjustment of the physical parameters since 1t takes 1nto
account the real decoding performance. Moreover, the mnven-
tion makes 1t possible to go down or up by several robustness
levels 1n the physical parameters. Thus, 1t 1s possible to go
from an OFDM-based modulation of the type 64QAMYA to
QPSK?3¥4 (or vice versa) without going through an intermedi-
ate 16QAM?Y2 modulation.

FIG. 4 schematically illustrates a downlink sub-frame
transmission algorithm, implemented 1n the base station 10.

In the course of a first step 40, the base station 10 1nitializes
its various components and variables. In the course of this
step, physical mode parameters are defined by default.

Then, 1n the course of a step 41, the base station 10 receives
an uplink frame from a terminal with a ratio value C/(IN+I).
This ratio can be calculated 1n accordance with procedures
known per se or be estimated 1n accordance with the mven-
tion, as presented previously. The base station 10 deduces
corresponding physical mode parameters therefrom (based
only on the mode corresponding to the ratio C/N+I transmit-
ted by the terminal). These parameters are, for example,
stored 1n a table and their values are determined as a function
of a predetermined interval C/(IN+1) to which the value C/(N+
I) recerved belongs. According to a variant, the base station
also takes mto account the ratios of all or some of the other
terminals so as to allocate each one a mode that makes 1t
possible to optimize the global bandwidth.

According to a variant of step 41, the base station 10
receives an uplink frame from a terminal a message compris-
ing the desired physical parameters or the PER (for each pair)
or the statistics. The base station then fixes the physical mode
for the corresponding terminal as a function of these data
(possibly taking into account the data of C/N+1, PER, statis-
tics and/or particular physical mode request transmitted by
the other terminals). When the base station recerves an uplink
frame comprising statistics, it calculates a packet error rate
for each (modulation, FEC) pair. When the base station
receives an uplink frame comprising the PER or has calcu-
lated a PER, it determines a (modulation, FEC) pair whose
PER 1s less than a determined PER threshold (for example by
parametrization on the basis or otherwise of the type of ter-
minal).

Thereatfter, in the course of a step 42, the MAC layer of the
base station receives from a higher layer, a request to transmit
data to a terminal.

Then, 1n the course of a step 43, the base station 10 con-
structs one or more bursts containing the data to be transmit-
ted as a function of the physical mode parameters associated
with the destination terminals. The burst or bursts are then
inserted 1nto downlink sub-frames so as to be transmitted to
their destination and allow other terminals to make measure-
ments of quality of transmission as a function of the corre-
sponding physical mode parameters. Step 41 1s therealter

repeated.
Of course, the invention 1s not limited to the embodiments

described above.

In particular, neither 1s the invention limited to the trans-
mission of data in accordance with a wireless communication

standard (for example IEEE802.16) but relates also to all
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transmissions on any medium, and in particular on noisy
wire-based channels or on a recording channel. The invention
applies not only to centralized networks with a master station
or base station but also to networks where a terminal can
receive data bursts originating from several stations with sev-
eral physical modes. According to this configuration, the
terminal receives the packets sent by all or some of the sta-
tions, including the bursts which are not intended for i1t and
estimates the packet error rate for all or some of the physical

modes as a function of each sending station.

The invention 1s compatible with numerous applications. It
makes 1t possible in particular to undertake variable video
coding or SVC (*“Scalable Video Coding” (such a possibility
exists in the MPEG4 video standard); according to an SVB, 1t
1s possible to undertake high-definition video if the through-
put 1s good (that 1s to say 11 the spectral efficiency 1s high, this
corresponding to a high-rate modulation (for example
64QAM) and a low FEC rate) and single-definition 11 the
throughput 1s lower ({or example 8PSK).

According to certain embodiments, the invention also
makes 1t possible to enhance the reliability of the link.

The invention uses error detection at packet level advanta-
geously at MAC level or 1n the higher layers which can be
based on any error detection procedure. According to a vari-
ant, packet error detection can also be based on the verifica-
tion of an FEC (for example the number of false bytes
detected by a Reed-Solomon decoder or metric given by a
Viterb1 decoder).

The application of the mvention to transmissions of data
modulated 1n accordance with a modulation based on OFDM
1s particularly advantageous, since the data are transmitted
along a broadband channel which may be very frequency-
selective. Nevertheless, the invention also applies to modula-
tions of the spread spectrum or narrowband type.

According to various implementations of the invention, the
type of modulation (for example PSQK, QPSK, 8PSK,

16QAM, 32QAM, 64QAM associated or otherwise with an
OFDM modulation) and/or the rate of the error correcting
code considered (for example 2 or %) and/or the type of error
correcting coding (Reed-Solomon, Convolutional code or
turbo-code, for example) are considered among the physical
parameters for which the error rate 1s estimated.

The invention claimed 1s:

1. A method of communication adapted to the transmission
of data packets that can be transmitted according to various
physical modes, wherein the method comprises:

receving a sub-frame comprising a plurality of bursts,

cach burst being associated with a different physical
mode;

determining a packet error rate for each physical mode

associated with said bursts, the determination being
based on at least a burst of said plurality of bursts com-
prising at least a first MAC level packet intended for the
apparatus performing the determination and on at least a
burst of said plurality of bursts comprising at least a
second MAC level packet not intended for said appara-
tus; and

selecting a physical mode based on the determined packet

€rror rate.

2. The method according to claim 1, wherein at least some
ol the packets received are not intended for the apparatus that
receives the said packets and determines the packet error rate
on the basis of the said packets.

3. The method according to claim 1, wherein the said
physical mode comprises the modulation.
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4. The method according to claim 1, wherein the said
physical mode comprises the rate or the type of an error
correcting code.

5. The method according to claim 1, wherein the determi-
nation of the error rate comprises an error detection code
verification step.

6. The method according to claim 3, wherein it comprises
a step of transmitting a cue representative of the said packet
error rate for at least some of the physical modes of the said
set, the said cue representative of the said rate being transmit-
ted to a station that 1s able to send radio bursts.

7. The method according to claim 1, further comprising
determining statistical data regarding error rates for packets
received on the basis of the said determination of the said
packet error rate and of at least one parameter associated with
a physical mode.

8. The method according to claim 7, further comprising
transmitting cues representative of the said statistical data, the
said cues representative ol the said statistical data being trans-
mitted to a station that 1s able to send radio bursts.

9. The method according to claim 1, further comprising
determining a signal-to-noise ratio on the basis of the said
determination of the said packet error rate and of at least one
parameter associated with a physical mode.

10. The method according to claim 9, further comprising
transmitting data representative of a signal-to-noise ratio for
at least some of the physical modes of the said set, the data
representative of a signal-to-noise ratio being transmitted to a
station that 1s able to send radio bursts.

11. The method according to claim 1, wherein the said
transmission of data packets 1s performed in accordance with
a protocol of the IEEE 802.16 type.

12. The method according to claim 1, further comprising
transmitting a physical mode modification request for the
transmission of data packets.

13. A communication device adapted to the reception of
data packets that can be transmitted according to various
physical modes, wherein the communication device com-
Prises:

a recerver configured to recerve a sub-frame comprising a
plurality of bursts, each burst being associated with a
different physical mode;

a processor configured to determine the packet error rate
for each physical mode associated with said bursts, the
determination being based on at least a burst of said
plurality of bursts comprising at least a first MAC level
packet intended for the apparatus performing the deter-
mination and on at least a burst of said plurality of bursts
comprising at least a second MAC level packet not
intended for said apparatus, the processor being further
configured to select one of the physical modes based on
the determined packet error rate.

14. The communication device according to claim 13,
wherein at least some of the packets recerved are not intended
tor the apparatus performing the determination of the packet
error rate on the basis of the said packets.

15. The communication device according to claim 13,
wherein said physical mode comprises the modulation.
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16. The communication device according to claim 13,
wherein said physical mode comprises the rate or the type of
an error correcting code.

17. The communication device according to claim 13,
wherein the processor 1s further configured to verily an error
detection code.

18. The communication device according to claim 13, fur-
ther comprising a transmitter configured to transmit a cue
representative of said packet error rate for at least some of the
physical modes of said set, said cue representative of said rate
being transmitted to a station that 1s able to send radio bursts.

19. The communication device according to claim 13,
wherein the processor 1s further configured to determine sta-
tistical data regarding error rates for packets receirved on the
basis of said determination of said packet error rate and of at
least one parameter associated with a physical mode.

20. The communication device according to claim 19, fur-
ther comprising a transmitter configured to transmit cues
representative of said statistical data, said cues representative
ol said statistical data being transmitted to a station that is able
to send radio bursts.

21. The communication device according to claim 13,
wherein the processor i1s further configured to determine a
signal-to-noise ratio on the basis of the determination of said
packet error rate and of at least one parameter associated with
a physical mode.

22. The communication device according to claim 21, fur-
ther comprising a transmitter configured to transmit data rep-
resentative of a signal-to-noise ratio for at least some of the
physical modes of said set, the data representative of a signal-
to-noise ratio being transmitted to a station that 1s able to send
radio bursts.

23. The communication device according to claim 13,
wherein said transmission of data packets 1s performed in
accordance with a protocol of the IEEE 802.16 type.

24. The communication device according to claim 13, fur-
ther comprising a transmitter configured to transmait a physi-
cal mode modification request for the transmission of data
packets.

25. A communication device adapted to the reception of
data packets that can be transmitted according to various
physical modes, wherein the communication device com-
Prises:

a receiver configured to receive a sub-frame comprising a
plurality of bursts, each burst being associated with a
different physical mode;

a processor configured to determine the packet error rate
for each physical mode associated with said bursts, the
determination being based on at least a burst of said
plurality of bursts comprising at least a first MAC level
packet intended for the apparatus performing the deter-
mination and on at least a burst of said plurality of bursts
comprising at least a second MAC level packet not
intended for said apparatus, and the processor config-
ured to select one of the physical modes based on the
determined packet error rate.
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